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INTRODUCTION 
Determination of whether a bone suture is or not 
a center of growth has been the topic for a great number 
of studies, some suggesting a positive response, others 
a negative one. However, a bony suture is generally 
accepted to have a high capability for adaptation to 
extrinsic stimulus such as to tension and forces, changes 
to local environment, and even adaptation to a new 
environment when they are transplanted to other tissues. 
Stimulation of cell division and proliferation has 
been carried out by many investigators, in vivo as well 
as in vitro, utilizing a great variety of growth promoting 
substances. Y Tissue culture medium (T199) has been proved 
to support and promote growth in a number of . studies4 
however, the administration of such a substance directly 
for stimulation of sutural growth has not been reported. 
The main objective of this study is to evaluate any 
changes of cellular growth as a result of injecting tissue 
culture medium (T199) on the interparietal suture of 
mice. Trtiated thymidine was elected to study DNA labelling 
in bone suture after 14 days of exposition to tissue 
culture medium. The evidence shows that (Tl99) stimulates 
DNA synthesis increasing the density of cells in the 
sutures of mice calvaria. 
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LITERATURE REVIEW 
Our knowledge of the factors which influence the 
multiplication and growth of cells in the animal organism 
is surprisingly limited. Different hypothesis have been 
proposed for explaining control of organ growth. 
Morgan (1901), based on investigations of John 
Hunter, stated that the activity of the organ is the cause 
of this growth. Walter and Addis (1939), discussed the 
relations between work done by the organ and the 
determination of its size. They concluded that the size 
of the organ is to a great extent determined by its 
function. Wright (1958), contended that if for some 
reason the usual functional balance is disturbed, a "need 
stimulus" is given to the specialized cells affected. 
Specialized cells only exist in the body in the numbers 
that are needed for the specialized work that they carry 
out. Numerous other authors, including Goss (1966), 
have favored the idea that organs and tissues of the body 
enlarge or atrophy to how much or how little they are used. 
Weiss et. all. (1957), formulated an interesting 
hypothesis to explain organ growth in terms of self 
inhibition. According to that hypothesis, each organ 
produces growth inhibitors that are released into the 
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extracellular body fluids. Those inhibitors are 
complemented by receptors within the cells. Both the 
inhibitors and receptors are normally in numerical 
equilibrium, thus gorwth occurs whenever the number of 
inhibitors exceeds the number of receptors. 
Tanner (1963), contended that the body produces 
inhibitors that are monitored by a control center outside 
the organ being controlled. He further stated, 11 since in 
the course of normal ontogeny the brain develops earlier 
than other parts of the body, it may be likely a site of 
growth regulation~ 
A number of studies on cell proliferation and 
differentiation, using growth promoting substances, have 
been carried out. In vitro, as well as in vivo, 
investigations have demostrated that some substances are 
capable to stimulate cell division 
Carrel (1912), reported that trephones produced by 
leukocytes present in injured tissues, were growth 
promoting substances, After his study, substances such as 
pleural exudates, extracts of placenta, sulfur containing 
amino acids, etc., have been reported to be growth 
promoting substances for injured tissues. Prudden (1965), 
contended that when extracts of powdered bovine cartilage 
are parenterally administered, they caused a marked 
acceleration of wound healing in men, mice, dogs, and 
J 
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guinea pigs. The active ingredient was believed to be a 
protein, probably associated with acid mucopolysacharides. 
Vogelaar et. al. (1936), reported on the significance 
of amino acids for the growth in vitro, of human fibroblasts. 
Using a medium composed of equal parts of plasma,calcium, 
ringer, feding solution, and a 2.10% glycine solution, they 
cultivated thyroid specimens from 13 persons, varying in 
age from 14 to 48 years. It was concluded that the toxic 
or beneficial influence of the amino acids is not 
primarily dependent upon the concentration, but mainly upon 
the chemical composition of the medium of which they are 
forming part. 
Abercrombie (1967), observed that the nature of the 
medium has a direct influence on the growth of the cells. 
He reported that the cultures growing on a solid flat 
support, developed a contact inhibition between cells as 
they came closer to each other. As long as the cells are 
floating freely in the nutrient medium, they generally 
divide every 24 hours. However, when they come in close 
contact in a monolayer, the rate of mitosis slows down 
and there is inhibition of cell division. 
Morgan et. al. (1950), reported on a synthetic 
medium of chemically known compositions that would promote 
continuous cell multiplication. They prepared a number of 
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basic stock solutions and combined those in various 
proportions. For the preparation of the synthetic mixture 
25 ml. of an amino acid basal mixture was taken and to this 
was added appropiate volumes of other stock solutions. Each 
new ingredient, or group of ingredients, added to the basal 
soluyion, was first studied over a wide range of concentra 
tions to detect possible toxic efftects, and were finally 
incorporated into the mixture at a level which was either 
beneficial, or at least non-toxic. Approximately 3000 
cultures were used to t~st all the mixtures studied. As a 
result, mixture Tl99 was found to be growth supporting of 
the tissues cultivated on it. Cell life was maintained for 
an average of four to five weeks. 
Toto et. al. (1968}, in a quantitative study using 
tissue culture medium (Tl99), obtained significant growth 
stimulation of subcutaneous loose connective tis~ue of mice 
after two daily injections with (Tl99}. They concluded that 
by applying tissue culture medium direclty into the tissue 
deamination of amino acids and storage of carbohydrates by 
the liver was avoided, thus keeping an enriched enviroment 
for the competent cells. They further declared, "it is 
entirely probable that enriched substrate alone could have 
this growth stimulating effect, as it is known to occur in 
the in vitro system free of homeostatic regulation". 
They concluded that tissue culture medium may support and 
stimulate growth, since the wide variety of materials 
reported to stimulate growth of cells, including proteins 
carbohydrates, purines, pyrimidines, and vitamins, etc. 
are combined in the artificial medium of Tl99. 
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Clinical and laboratory studies on intravenous diet 
administrations have proved to be effective in the support 
of tissue growth of organisms. Douglas et. al. (1968), 
used a solution of glucose, fibrine hydrolysate, all the 
minerals and vitamins recommended for growth in dogs. They 
administered intravenously the solution to six pedigree 
beagle puppies from 72 to 256 days old. Then they compared 
them with their orally fed litter mates. They concluded 
that significant differences were not observed in growth 
rates or ~eight gain when results were compared. Geyer 
(1960), concluded, 11 from the stand point of cellular 
growth and nutrition, it makes little difference whether 
nutrients are given by enteral or parenteral routes". 
Moyers (1974), has defined growth as the normal 
changes in the amount of living substances. Growth is the 
result of biologic processes by which living matter normally 
gets larger. It may be the result of cell division or the 
indirect product of biologic activity. 
Bone growth has been the topic of a great number of 
studies. It is known that bone osteogenisis may be carried 
out in two connective tissue sitest a) Cartilage ( or 
endochondral bone formation) and b) Membranous connective 
tissue {or intrmembranous bone formation). 
Explaining intramembranous bone formation, Enlow 
{1974), conteds, that if bone forms in membranous 
connective tissue, the undifferentiated mesenchymal cells 
of the connective tissue elaborate osteoid matrix and 
change to osteoblasts. The matrix or intercellular 
substance becomes calcified and bone is the result. 
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The fundamental structure of cranial and facial 
sutures was initially described as to be composed of three 
layers by Weisman and Sicher (1947), Moss (1957), and Scott 
(1954). However, Pritchard et. al. {1956), contended that 
sutures throughout their development exib1t five layers 
of cells and fibers between the edges of the adjacent bones. 
In addition, the outer and inner boundaries of the sutures 
were marked by fibrous strata which runs without 
interruption from the fibrous periostium of one bone to that 
of the other. The five layers going from one edge to the 
other are: cambial. capsular, middle, capsular, and cambial 
being comprised by two uniting layers, one exteriorly and 
one interiorly. 
As the sutures mature, their cambial layers are 
gradually reduced to a single layer of flattened osteoblasts 
the capsular layers thickened but their predominant fiber 
direction continued to be parallel to the sutural faces of 
bones, while the middle layer becomes increasingly vascular. 
The uniting layers formed the strongest bond or union 
between bones. 
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The role played by the sutures in the growth of the 
calvarium has been the topic of a number of investigations. 
Weisman and Sicher (1947), and Sicher and Dubrul 
(1952), contended that the growth of the craniofacial 
skeleton is under strong genetic control, and that all the 
structures composing that skeleton, a.lthough genetically 
atuned to one another, grow without any dependent relation 
to one another. They held that with exception of the cranial 
base, which grows by growth of the cartilages at the basal 
synchondroses, growth of the cranium occurs by sutural 
growth, and that there is no doubt that sutural growth is 
a primary and active mechanism for the enlargement of the 
cranium. A suture is an active area of bone formaton; thus 
if growth were but a 11 f1lling in~ mechanism secondary to 
apposition of bone on convex surfaces, only a part of the 
suture close to the external surface of the bone could 
show bone apposition. Moreover, the cortical apposition of 
bone on the inner surfaces of the cranial capsule is the 
best possible proof that enlargement of cranial capacity 
accurs by sutural growth. 
Enlow (1972), has defined a suture as a tension 
adapted growth region, responding to forces produced by 
the enlargement of the soft tissues associated with them. 
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Additions of bone within sutures therefore, do not push 
adjacent elements apart. Rather as the bones become separ~ 
ted by the enlargement of associated organs simultaneous 
deposits of new bone on sutural edges serve to enlarge the 
bones themselves. 
Moss (1967), regarding centers of ossification, 
stated, "the sutures are the sites of secondary compensatory 
growth of the calvarian bones, following their passive 
translation as a response to the primary growth impetus 
of the enclosed neural matrix". 
Recently, experimental biology has revealed the 
genetic determination of early mesoderm areas for mambrane 
bone bone development. Fell (1956), explanted certain 
mandibular sectors of two day old chick embryo, and as the 
result, bone or cartilage was formed depending upon the 
site from which the mesodermal tissue was excised. He 
concluded that the primitive form of membrane bone is 
genetically determined and that the specifity of membrane 
bones forming tissue diminishes with progressive maturation 
becoming highly adaptive to environmental influences. 
Ryoply (1965), investigated the properties of the 
cranial sutures when transplanted to the site of excised 
proximal epiphyseal cartilage plate of the fibula, or to 
the shaft of the femur of young rabbits and dogs. After 
comparisons between the growth of the reimplanted sutures 
10 
to that of the normal of the normal sutures and to that of 
the normal fibula he concludeds 1) The coronary suture may 
after reimplantation, continus to grow normally, but the 
growth of the graft is easily disturbed, 2) The suture graft 
may preserve its growth capacity. In the rabit, it grew 
five times as much as the sutre normally grows in the skull 
which signifies that the suture has a potential growth 
capacity many times greater than is revealed in its normal 
site. J) The adaptation of the suture graft to its new 
environment was striking, as was manifested by the conside 
rable changes in its form and structure. 
~assler and Schout (1951), investigated the growth 
pattern of the cranial vault of the rat by means of vital 
staining with alizarine red S in 11) rats from birth to 
)00 days of age. They found deposition of bone upon the endo 
and ectocranial surfaces of the vault bone. They also 
reported a generalized deposition of bone upon all bony 
surfaces up to the 60th day, thereafter, growth was 
localized to certain definate sites. The shape and 
proportion of the cranial vault are determined bys a)the 
number of growth sites in a given direction, b) the rate 
of bone deposition at a given site and, c) the length of 
tim~ over which growth is active. 
As far as animal choice, the mouse was chosen 
because it is a very convenient, if not the best animal 
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in the study of maxillofacial growth. Its anatomy has been 
studied extensively (Cook, 1965), as well as its growth and 
development (Hart et. al. 1969), physiology and biology 
(Schermer, 1967). Jeliner (1967), reported that the mouse 
is taxonomically related to the rat, however, their 
respective requirements of vitamins are different, as for 
instance, the mouse has a higher demand for an exogenous 
supply of the vitamin B complex. He quoted Morris, who 
explained this difference to be due to a different growth 
rate between them and by a relatively higher level of 
metabolism in the mouse. 
The nutrient requirements for mice are given in 
table VIII, and the blood composition as well as glucose 
levels are found in table IX. 
Biochemical and histological methods have been used 
in parallel, to study the postnatal growth of the growing 
tissues. 
Bizzozero (1894), searched for mitotic figures to 
examine the growth mechanisms of tissue. However, this 
method has been discontinued because of the difficulty 
of localizing the brief phases of mitosis. 
Leblond (1972), used colchicine to observe cell 
division, Colchicine arrests dividing cells at the metaphase 
stage. As a result, arrested mitosis may be accumulated for 
a few hours after a single colchicine injection, thus 
emphasizing the sites of matotic division. Furthermore, 
he conteds, that the number of cells arrested over a few 
hours provides an index of the rate of proliferation. 
However, the identification of cell type is as difficult 
in colchicine studies of mitosis as in normal cells. 
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One of the most widely used techniques is based on 
the property of the DNA precursor, (3H) thymidine, to be 
taken up by nuclei synthesizing DnA prior to mitosis. 
Leblond (1972), declared that the animals injected with 
this substance are sacrificed soon thereafter, usually one 
hour. Radioautography is then used to identify the nuclei 
that have taken up the label. While mitosis lasts about 
one hour or less, the preliminary DNA synthesis extends 
over some eight hours and therefore, the chances of 
detecting proliferating cells are increased in proportion 
to this duration. Furthermore, when a labeled cell is 
examined in radioautographs one hour after thymidine 
injection, its characteristics are retained, and the cell 
typeis easily recognized which is particularly important 
when different cells are present side by side. The 
percentage of cells bearing the label tells what proportion 
of cells are synthesizing DNA at a given time; hence, this 
index is called the thymidine index, and is a measure of 
the rate of cell division, or of how fast the cell popul~ 
tion under investigation is proliferating. 
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Baserga and Kisieliski (1963), have shown a 
technique of an autoradiographic label for the study of 
DNA synthesis. Some elements like radioactive hydrogen 
and tritium present beta particles with a short range 
moving only about one micron. When the crystals of silver 
bromide embedded in gelatin of the emulsion are struck by 
this particle, they are ionized with the result that the 
chemical action of a developer can then reduce the bromide 
to silver atoms. After the film is developed and fixed, 
each aggregate of reduced silver atoms becomes a black dot 
visible under a microscope, and the black dots make up a 
picture of the radiation to which the film was exposed. A 
stain is then applied so that it penetrates the emulsion 
to show the outlines of the cells and their structures. 
Harbers et. al. (1968), explained the different 
phases through which cell division is accomplished. Every 
dividing cell goes through a certain production cycle. 
Generally the process of mitosis takes about 45 minutes. 
After division, the daughter cell enters a phase called G1 
during which it synthesizes RNA and proteins but no DNA. 
Then six hours later, it starts another phase called s1 , 
in which it synthesizes DNA, RNA, and at stepped up rates, 
proteins. That phase lasts for eight hours and at the end 
of this time the cell stops making DNA, reduces its 
production of protein and goes into a 75 minute phase 
called G2 , which prepares it for a new mitosis. During 
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mitosis, there is no DNA production and very little protein 
synthesis, and some times no RNA elaboration. 
~ATERIALS AND METHODS 
Twenty Swiss albino mice*, 30 days old, averaging 
a weight of 16 grams, were used for this study. Ten mice 
served as the experimental group and ten served as the 
control group. The animals were housed, each group 
separately, in cages at the animal research facilities 
of Loyola University Medical Center. They were fed a 
standard diet of purine food chow and given unrestricted 
amounts of water. Throughout the experiment, all animals 
presented good health and there were no differences 
between the groups as far as feeding habits. 
Three cubic centimeters of air was subcutaneously 
injected into the interparietal suture of each mouse in 
both groups in order to create a small pouch. After 24 
hours, lee of a buffered physiologic saline solution was 
injected into the previously produced pouch of the control 
group. The same procedure was repeated every third 
day for two consecutive weeks. (Tablei) One cubic 
centimeter of an artificial isotonic solution of tissue 
culture medium** (T199), in a concentration of 11.1 grams 
per liter, (Table II), was injected every third day for 
*Abrams Animal Supply Chicago,"Ill. 
**T199, Grand Island Biological Supply Grand Island, N.Y. 
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two consecutive weeks, into the air pouches of the mice 
of the experimental group. 
The injections were administered as carefully as 
possible in order to minimize any injurious effects of 
such administration. 
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Approximately 8 hours after the sixth administration 
of saline solution or (T199), the animals were weighed 
(Table III). Tritiated Thymidine* (1pci/gram of body 
weight) was administered intraperitonally to each mouse 
in both groups. One hour later all the mice were 
sacrificed, using chloroform. A sagittal section (lxl em) 
of the interparietal suture area, just below the site 
where the pouches were created, was excised. The sections 
were fixed in a cold neutral formalin solution and then 
prepared for microscopic examination by cuttin them 
transversally into sections 6u thisk after they were 
embedded in paraffin. Autoradiograms of the sections 
were prepared with NTBJ liquid emulsion**• After 4 weeks 
exposure, in a light tight box, at 4 C, the sections 
were developed, washed, fixed, and stained with nuclear 
fast red and indigo dyes. 
*New England Nuclear 
**NTBJ, Eastman Kodak Company Rochester, N.Y. 
.. 
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The sections were analized microscopically using 
an eye piece reticle* of 100pm2 at 45 magnifications. The 
cell density was determined by counting 10 000 nuclei of 
the interparietal suture area in both control and experimen 
tal groups of 10 ramdomly selected sections from each 
animal. The labeled nuclei of the interparietal suture 
area was then counted in both groups using the same number 
of reticulars respectively in each group. Cells with 4 or 
more granules were judged to be positive. Osteoblasts, 
osteoclasts, fibroblasts and undifferentiated mesenchymal 
cells were also counted. 
The means and standard deviations of the labeling 
indexes and cell decities were calculated and compared 
by means of the student "t" test to determine any s1gniff1 
cant difference between control and experimental animals 
at the .01 level • 
*American Optical Coorporation Buffalo N.Y. 
.. 
RESULTS 
The animals, after the experimental period of two 
weeks, appeared healthy and were in good conditions. 
Their weights were equivalent, 25 grams, which represented 
a gain in weight of 9 grams. (Table III) 
Histology of the suture 
The transverse histological preparations showed the 
parietal bone separated by the suture. (Fig.l) Common 
elements found in all sutures were osteoblasts, osteoclasts 
fibroblasts,undifferentiated mesenchymal cells, collagenous 
fibers,intercellular vacuoles, blood vessels, and 
endothelial cells. In the middle of the suture, was observed 
a zone which was very rich in cells. Adjacent to each bony 
surface was a zone containing heavy bundles of collagenous 
fibers, representing an active location of bone deposition. 
It appeared that the arrangement of the collagenous fibers 
was directed diagonally from one bony surface to the other, 
their course being interrupted in the central zone. Blood 
vessels were observed predominantly in the central zone.No 
inflammatory cells were observed. No capsular layer 
separating the intermediate from cambial layers were 
observed. 
Examples of the difference in cell density of the 
sectione from the control and experimental groups are 
illustrated in Fig. 2 and .3 respectively. Examples of 
18 
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differences in number of labeled cells are illustrated in 
Fig. 4 for the control group and Fig. 5 for the experimental 
Cell density 
The histological counting of cell density showed an 
increasing number of cells in the suture of the experimental 
group.(Tables IV and V) The mean mean for that group was 
found to be 119.94/100pm2 • While the mean for the control 
group was found to be 112.78/100pm2 • There was a significant 
difference in such densities when measured by the student 
"t'' test. The t value was found to be .3.28 which is 
statistically significant at p= .01 (Table VI) 
Labelling indices 
The histological counting of labeled cells in the 
interparietal suture showed an increase in the labelling 
index for the experimental group. (Tables IV and V) The 
mean of the experimental group was 5.95/100pm2, while the 
mean for the control group was found to be .3.2.3/100pm2. 
This difference was statistically significant when 
measured by the student "t" test. The t value was found to 
be 9.95, which is statistically significant at p= .01 
(Table VII). 
.. 
DISCUSSION 
The changes observed in the interparietal sutures 
of the albino mice after two weeks of treatment with 
tissue culture medium (Tl99), appear as a generalized 
increase of cells in the middle layer or the sutures. Such 
an increase proved to be statistically significant when 
tested by means of the student "ttl test. It is evident that 
tissue culture medium (Tl99) provided a growth promoting 
factor that enhanced cell proliferation as it already has 
been proved by several investigators who carried out their 
experiments in vivo as well as in vitro. (Morgan et. al. 
1950 and Toto et. al. 1968) 
The mesenchymal cells in the suture are competent, 
at an early age, with respect to DNA synthesis, and undergo 
mitosis accounting for the enlargening of the dimensions 
of the calvaria bones. Ryoply (1965), reported that sutural 
cells are provided with a high potential to grow. He 
discovered that when the sutures were transplanted, they 
became larger than normally. Toto et. al. (1968), reported 
on the stimulation of cell proliferation in loose connective 
tissue by utilizing tissue culture medium (Tl99) in albino 
mice. It was then reasonable to assume that adding a 
substrate which contains the basic raw materials to support 
gorwth tocells that are undergoing mitosis and with a high 
capability to proliferate would enhance cell division and 
proliferation to the extent allowed by the regulatory 
2"0 
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processes of the organism, such as genetics, homeostasis, 
physiology, and local interrelationships among cells. 
It is also reasonable to assume that some particular 
components of such substrate are more stimulating for cell 
division than others, however, that could not be determined 
in the present study. It is strongly suggested by the high 
difference in cell density obtained between the groups, 
that tissue culture medium (Tl99) contains the necessary 
elements to support and stimulate sutural cell growth in 
vivo. 
Considering the mechanism of action of the tissue 
culture medium, it appears to· be in relation to the tissue 
culture medium enriching of the local enviroment of the 
sutural cells, and also, supplementing the systemic intake 
of the growth promoting substances. This mechanism has 
· ....._ 
already been indicated in several studies by means of the 
use of similar substances for the in vivo and in vitro cell 
culture and also, by means of hyperalimentation. 
Furthermore, it is important to mention that enriched 
artificial synthetic nutrients used in hyperalimentation 
have a growth promoting effect as it has been reported by 
Douglas et. al.{l968), and other investigators. 
The labelling index represents the quantity of cells 
that are synthesizing DNA for mitosis during the one hour 
period after the injection of the radioactive thymidine. 
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The highly significant difference between groups 
represents the mitotic activity of the cells on the sutural 
area eight hours after the last injection of saline 
solution or Tl99. It is strongly suggested by the highly 
significant increased labelling index, that Tl99 promotes 
cell proliferation in the sutures of mice calvarium, 
according to the conditions of the present study. 
The evidence of increased DNA synthesis in the sutures 
of mice treated with Tl99, may be interpreted as a stimulus 
to growth. This suggestion is supported by the increased 
cell density seen in such treated sutures. The observed 
increased cell density undoubtedly is a consequence of 
mitotic activity promoted by Tl99. 
The results of the present study give evidence of 
the high capacity of adaptation ot environmental changes of 
the sutural cells, as previously proved by Fell (1956) and 
Ryoply (1965). It also gives evidence of the non-dependence 
of the sutures to grow as contended by Sicher (1952). It is 
interesting to consider the concept of cell proliferation 
dependent upon an artificial substrate, however further 
investigations must be carried out in an attempt to determi 
ne specifically the factors that act directly upon cell 
division. 
.. 
SUMNARY AND CONCLUSIONS 
Twenty Swiss albino mice .30 days ald were used in 
the present experiment. They were divided in two groups 
of ten each. The control group received .3 cc of a saline 
solution injected every third day during two weeks, into 
previously created pounches on the calvaria bones. The 
experimental group was injected J cc of tissue culture 
medium at the same frecuency and at the same period of 
time. 
Eight hours after the last injection, both groups 
were intraperitoneally injected with tritiated thymidine 
at the rate of l)lllli/gram of body weight. After one hour, 
the animals were sacrificed and samples of tissue of the 
interparietal suture were prepared for autoradiographic 
analysis of labeled cells and cell density. 
Cell density in the experimental group was increased 
and it was found to be statistically signifivant when 
tested by measn of the student 11 t 11 test at p= .01 
The labelling index for the experimental group was 
found to be greater than the control group and found to be 
statistically significant when tested by means of the 
student "t 11 test at p= .01 
On the basis of the preceding data, it was concluded 
that tissue culture medium (Tl99) may support and 
stimulate growth in the conditions specified in the present 
expreiment. It is also strongly suggested that sutural 
2.3 
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cells have a high capacity for adaptation to changes of 
the environment and that sutural growth may be modified 
by enhancement with the local administration of enriched 
medium. 
.. 
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TABLE I 
ADMINISTRATION OF SALINE AND Tl99 IN ALBINO MICE 
DATE CONTROL EXPERIMENTAL 
FEb. 10 1976 3 cc air 3 cc air 
Feb. 11 1976 1 cc sal. sol. 1 cc Tl99 
Feb. 13 1976 1 cc sal. sol. 1 cc Tl99 
Feb. 15 1976 1 cc sal. sol. 1 cc Tl99 
Feb. 17 1976 1 cc sal. sol. 1 cc Tl99 
Feb. 19 1976 1 cc sal. sol. 1 cc Tl99 
Feb. 21 1976 1 cc sal. sol. 1 cc Tl99 
TABLE II 
COMPOSITION OF THE TISSUE CULTURE 
MEDIUM Tl99 
Component 
Inorganic salts 
CaCl2 (anhyd.) 
Fe(NOJ)J• 9H20 
KCl 
mg/1 
KH2P04 
MgS04·7H20 (anhy.) 
140.00 
0.72 4oo.oo 
60.00 
200.00 
Other components 
Adenin sulfate 
Adenosin triphosphate 
10.000 
1.000 
0.200 
phos. 0.010 
0.200 
0.500 
1000.000 
Adenilic acid 
Alpha tocopherol 
Cholesterol 
Deoxiribose 
Ggucose 
Glutathione 
Guanine HCl. 
Hypoxanthine 
Phenol red 
Ribose 
0.050 
(free base)O.JOO 
Na salt 0 • .354 
20.000 
Sodium acetate 
Thymine 
0.500 
50.000 
0 • .300 
Component 
Aminoacids 
DL-Alpha alanine 
L-Arginine HCl 
DL-Aspartic acid 
L-Cystine Hcl-H20 
L-Cysteine 2HCl 
DL-Glutamine 
L-Glutamic Acid•H20 
Glycine 
L-Hist1dine HCl•H20 
L-Hydroxiproline 
DL-Isoleucine 
DL-Leucine 
L-Lycine 
DL-Methinine 
DL-Phenilalanine 
L-Proline 
DL-Serine 
DL-Thereonine 
DL-Tryptophan 
L-Tyrosine 2Na 
DL-Valine 
Tween 80 (TM) 
Uracil 
20.000 Vitamins 
Xanthine (Na salt) 
0 • .300 
0 • .344 Ascorbic acid 
d-Biotin 
Calciferol 
Ca panthotenate 
Chlorine cloride 
Folic acid 
i-Inositol 
Menadione 
Niacin 
Niacinamide 
Para-aminobenzoic acid 
Pyridoxal HCl 
Pyridoxine HCl 
Riboflavin 
Thiamine HCl 
Vitamin A (acetate) 
29 
mg/1 
50.000 
70.000 
60.000 
0.110 
26.000 
100.000 
150.000 
50.000 
21.880 
10.000 
40.000 
1)0.000 
70.000 
.30.000 
50.000 
40.000 
50.000 6o.ooo 
20.000 
57.880 
50.000 
0.500 
0.010 
0.100 
0.010 
0.500 
0.010 
0.050 
0.010 
0.025 
0.025 
0.050 
0.025 
0.025 
0.010 
0.010 
0.140 
Mice 
1 
2 
J 
4 
5 
6 
7 
8 
9 
10 
TABLE III 
BODY WEIGHT 8 HOURS AFTER THE LAST INJECTION 
OF SALINE SOL. AND Tl99 
Control Experimental 
25 grms 27 grms 
25 grms 25 grms 
28 grms 24 grms 
24 grms 26 grms 
25 grms 25 grms 
26 grms 26 grms 
25 grms 26 grms 
26 grms 25 grms 
26 grms 27 grms 
28 grms 22 grms 
258 grms 256 grms 
- 25.8 i= 25.6 x= 
JO 
31 . 
TABLE IV 
CELL DENSITY AND LABELED CELLS IN THE INTERPARIETAL 
SUTURE OF THE CONTROL GROUP 
Animal No. Section Reticular Cell density Label cell 
1 1 1 120 2 
1 2 2 118 1 
1 3 3 108 1 
1 4 4 86 1 
1 5 5 110 0 
1 6 6 111 2 
1 7 7 118 5 
1 8 8 111 1 
1 9 9 117 5 
1 10 10 114 5 
2 1 11 110 5 
2 2 12 113 3 
2 3 13 119 1 
2 4 14 110 2 
2 5 15 114 3 
2 6 16 112 1 
2 7 17 114 4 
2 8 18 117 3 
2 9 19 115 1 
2 10 20 \. / 113 3 
2 20 ...,_____ _ __. 104 5 
3 1 01 104 5 
3 2 22 108 1 
3 3 23 116 1 
3 4 24 106 2 
.3 5 25 115 5 
3 6 26 110 0 
.3 7 27 119 1 
.3 8 28 11.3 1 
.3 9 29 125 2 
.3 10 .30 110 .3 
4 1 31 120 1 
4 2 .32 118 2 
.. 4 3 3.3 116 5 
4 4 .34 111 1 
4 5 35 115 1 
4 6 .36 116 1 
4 7 .37 114 1 
4 8 .38 117 1 
4 9 .39 111 .3 
4 10 40 118 .3 5 
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TABLE IV 
Animal No. Section Reticular Cell density Label cell 
5 1 41 120 5 
5 2 42 114 3 
5 3 43 116 5 
5 4 44 116 1 
5 5 45 120 4 
5 6 46 114 3 
5 7 47 122 6 
5 8 48 126 5 
5 9 49 110 6 
5 10 50 117 5 
6 1 51 110 3 
6 2 52 116 2 
6 3 53 120 3 
6 4 54 107 3 
6 5 55 112 4 
6 6 56 112 4 
6 7 57 112 1 
6 8 58 113 4 
6 9 59 118 5 
6 10 60 110 1 
7 1 61 110 3 
7 2 62 114 3 
7 3 63 120 1 
7 4 64 118 1 
7 5 65 122 2 
7 6 66 113 3 
7 7 67 120 2 
7 8 68 90 3 
7 9 69 108 2 
7 10 70 118 2 
8 1 71 122 5 
8 2 72 113 1 
8 3 74 120 1 
8 4 75 102 8 
8 5 76 115 4 
8 6 77 102 1 
8 7 78 92 1 
8 8 79 119 2 
8 9 79 110 2 
8 10 80 117 2 
/ -
JJ 
TABLE IV 
Animal IJo. Section Reticular Cell density Label cell 
9 1 81 112 1 
9 2 82 114 4 
9 J 83 116 6 
9 4 84 110 4 
9 5 85 112 2 
9 6 86 112 7 
9 7 87 116 2 
9 8 88 117 4 
9 9 89 102 J 
9 10 90 114 4 
10 1 91 112 1 
10 2 92 108 5 
10 J 93 104 1 
10 4 94 105 J 
10 5 95 115 1 
10 6 96 116 5 
10 7 97 102 4 
10 8 98 lOJ 2 
10 9 99 104 2 
10 10 100 105 1 
.34 
TABLE V 
CELL DENSITY AND LABELED CELLS IN THE INTERPARIETAL 
SUTURE OF THE EXPERIMENTAL GROUP. 
Animal No. Section Reticular Cell density Label cell 
1 1 1 111 10 
1 2 2 120 7 
1 .3 J 111 9 
1 4 4 119 5 
1 5 5 105 5 
1 6 6 122 9 
1 7 7 12.3 15 
1 8 8 1.34 8 
1 9 9 108 5 
1 10 10 11.3 5 
2 1 11 1Y.3 -4 
2 2 12 117 
.3 
2 .3 1.3 115 5 
2 4 14 121 5 
2 5 15 122 4 
2 6 16 125 4 
2 7 17 120 5 
2 8 18 1.32 5 
2 9 19 1.30 4 
2 10 20 116 4 
J 1 21 120 7 
.3 2 22 1.34 7 
3 3 23 130 6 
.3 4 24 106 5 
J 5 25 111 J 
3 6 26 107 5 
3 7 27 113 7 
3 8 28 1.3.3 8 
3 9 29 130 4 
3 10 .30 l__QJ 4 
4 1 21 -111 4 
4 2 .32 115 4 
4 .3 JJ 121 6 
4 4 J4 126 5 
4 5 35 115 6 
4 6 J6 114 5 
4 7 J7 114 6 
4 8 J8 120 7 
4 9 39 1.32 5 
4 10 40 119 7 
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TABLE V 
Animal No. Section Reticular Cell density Label cell 
5 1 41 135 8 
5 2 42 117 8 
c5 3 43 130 6 
5 4 44 120 7 
5 5 45 106 4 
5 6 46 124 12 
5 7 47 132 2 
5 8 48 106 7 
5 9 49 119 6 
5 10 50 116 4 
6 1 51 121 8 
6 2 52 116 7 
6 3 53 113 7 
6 4 54 124 5 
6 5 55 116 5 
6 6 56 122 8 
6 7 57 124 9 
6 8 58 123 6 
6 9 59 120 8 
6 10 60 133 9 
7 1 61 116 7 
7 2 62 114 7 
7 3 63 106 3 
7 4 64 114 4 
7 5 65 115 4 
7 6 66 124 5 
7 7 67 130 7 
7 8 68 120 4 
7 9 69 138 6 
7 10 70 117 7 
8 1 71 117 10 
8 2 72 120 6 
8 3 73 113 10 
8 4 74 121 4 
8 5 75 130 10 
... 8 6 76 114 5 
8 7 77 135 5 
8 8 78 130 6 
9 9 79 119 6 
8 10 80 131 4 
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TABLE V 
Animal No. Section Reticular Cell density Label cell 
9 1 81 135 8 
9 2 82 116 4 
9 3 83 116 3 
9 4 84 114 4 
V9 5 85 128 4 
9 6 86 123 5 
9 7 87 126 5 
9 8 88 109 9 
9 9 89 .118 8 
9 10 90 120 4 
10 1 91 141 5 
10 2 92 120 3 
10 3 93 123 7 
10 4 94 127 5 
10 5 95 120 5 
10 6 96 113 6 
10 7 97 111 7 
10 8 98 123 6 
10 9 99 109 7 
10 10 100 110 6 
TABLE VI 
CELL DENSITY OF THE INTERPARIETAL SUTURE IN 45DAYS 
OLD ALBINO MICE ADMINISTERED Tl99 
CONTROL EXPERI~.E~""TAL 
112.78/100)llll2 119.94/lOO)lli12 
STANDARD D. ).64 
T TEST 
MEAN 
).28 
TABLE VII 
LABELED CELL INDEX OF THE INTERPARIETAL SUTURE 
OF 45 DAYS OLD ALBINO MICE. 
CONTROL ) EXPERIMENTAL 
J.2J/lOOJim2 ( 5.95/100pm2 
I 
Standard D. l.J~ 
' 
T TEST 
J7 
TABLE VIII 
DAILY NUTRIENT REQUIREMENTS FOR MICE 
(Payne, 1970) 
Protein 16.% 
Fat 5% 
Carbohydrates Not deter. 
Crude fiber 6% 
Minerals 1.61% 
Water Ad libitum 
Vitamins I 100 grams fed (Jelinek, 1967) 
Thiamine..,._ ________ 2. Omg. 
Riboflabin 0.8mg 
Pantothenate 0.6mg 
Pyridoxin 0.2mg 
Inositol O.lmg 
Para aminobenzoic acid Not req. 
Biotin --0.8mg 
Folic acid l.Omg 
Vitamin ~12 o.olmg 
A o.o2mg 
D Dot deter. 
E 2.0mg 
K Not req. 
J8 
TABLE IX 
BLOOD FINDINGS 
(Schermer, 1967) 
Glucose level _______________ 77mg/100ml 
Serum 
Fatty 
protein: 
1) Albuminum _____ 48-J 
2) Alfa 
J) Beta 
4) Gamma 
acids 
globulin 
globulin 
. ___ 18.5-7.5 
___ 19-7.5 
globulin . ___ 14.5-10.8 
Cholesterol 
__________ 10. OmEq/li ter 
_____________ 97mg% 
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